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(54) CERAMIC STRUCTURE 

(57) As a ceramic structural body improving mate- 
rial properties of a seaKng tnairtoa such as adhesion 
properties at room temperature and high temperature 
and the lil« and having an Improved durability, there is 
proposed a ceramic structural body comprising an 
assembly of plural united ceramic members 2, 3 each 
having a plurality of through-holes arranged side by side 
along a longitudinal direction, in urhteh end faces at 
either side of these through-holes are dosed in a check- 
ered pattern so as to have a reverse r^ednin of open 
and dose between gas inlet side and gas outlet dde 
and adjacent through-holes are permeable to each 
other through porous partition walls, charactai2ed in 
that a plurality of the ceramic members 2, 3 are inte- 
grally adherai by interposing a sealing member 4 of an 
elastic material consisting of at least inorganic fibers, an 
inorganic binder, an organic binder and inorganic parti- 
cles and mutually bonded three-dlmensionally inter- 
sected organic fibers and inorganic partides through 
the inorganic binder and organic binder between ttie 
mutual ceramic members. 
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Descriptidn 

TECHNICAL FIELD 

5 This invention relates to a ceramic ^ctural body, and more paiUcuiarly it pnoposes an inprovenient In the struc^ 
ture of the ceismic structural body made by plerbirig a plurality of through-holes in parallel to each other atong a longi- 
tudinal cliret^ of a men^, such as a ceraraic hon^oomb stnicbjral body, mpndtthic structural boctyiand the lite. 

BACKGROUND ART 

w 

In general, the ceramic structural body such as a ceramic honeycomb structural body and the like formed by pierc- 
ing a^plurality of through-holes in the longitudinal direction of the member in parallel to each other is used a&a filter for 
purifying exhaust gas discharged from vehicles, factories and the like. 

This ceramic structural body has such an end face that the open-close condition of the throigh-hdes shows a 

IS checkered pattern (the state that adjacent through-holes are alternately in the open-close concKtion). That is, these 
through-hol% are sealed at eittier only one of their end faces, and acyacent through-holte are opened or closed from 
each other to form the checkered patierh. Therefore, when one thR>ugh.tiole e opened at one end tece, the other end 
face is sealed, while the acliacent thro^h-hole thereto Is sealed at one end face and opened at the other end face. 
IMoreover, the ceramic structural body is such a porous body thsd when a gas to be trrated is flown from eittier one 

20 end face of each of the above through-holes, the treated gas enters into an adjacent through-hole passing through 
porous partition wails on the way toward the other end face and then discharges out from such other end feca That is, 
the ceramic structural body is made possible to mutually pass the gas through the partition wall separating the through- 
holes. Therefore, the gas to be treated easily passes into the other through-hole in the structural body, so that the gas 
(»sses through different through-holes at the inlet side and outlet side. 

ss Therefbre, when the exhaust gas is passed through the above ceramic structural body, particle stit^^ces (partic- 
ulate) In the exhaust gas is caught and purified in the partition wall portion while pEssing the exhaust gas flown from 
one-side end fece through thie parQtion wall toward the outlet port WRh the purifying action of the exinust gas, the 
ceranv'c structural body degrades the psss of the gas because the particulate is collected and accumulated in the par- 
tition wall at the inlet port side to gradually create dogging. Therefore, the ceramic structural body requires a treatment 

30 for periodically burning and removing the part'culats accumulated on the partition wall, which remits in the clogging, by 
a heating means such as burner, heater or the like (hereinafter simply referred to as "regeneration"). 

The atwve ceramic structural body, however, causes nonuniform temperature distribution inside the structural body 
due to local heat generation accompanied with nonuniform heating process and abnormal burning of particulate, ther- 
mal shock given by sudden temperature change of exhaust gas and the like so as to bring atwut the action of thermal 

35 stress, a result, the above ceramic structural body hets encountered such problems that crad( generation and hence 
molten te>ss are invited and finally ted to breakage so as to irnpede collection of particulate. 

On the contrary, hitherto, as means for solving the above problems, there has been proposed, for example, a 
method for decreasing thermal stress acting on a ceramic sbtictuial body by dividing ttie ceramic structural body Into a 
plurality of ceramic members on the face perpendicular to tfie axis or the ^e In parallel with the asds (see JP-A-60- 

40 6521 9). Moreover, there has been proposed a divided ceramic structural body having improved property for sealing the 
exhaust gas by inserting a non-adhesion sealing member in a gap produced between the mutual ceramic members in 
this divided-type cerannk: structure body (hereinafter referred to as idiyided ceramic structural body^ (see JU-A-1- 
63715). 

According to the above respective proposals, the divided ceramic structural body can Ifoerate thermal stress 
45 observed in a one-piece ceramic structural body owing to the use of ttie above sealing member. 

However, the s^lng member is hon^adhesion, so that the ceramic members cannot be fimily joined to each otiier. 
Therefore, the above divided ceramic structure txxiy according to the conventional technique was required to have a 
restraint force for uniting th^ ceranric members to maintain the form of one-piece structural body. Therefore, as 
means for giving this restraint force, there has hittierto been used an arrangement of a thermally fflq^ansive heat insu- 
50 lator or an application of the thermally expansive heat insulator as an Inner sealing member. 

However, the above non-adhesion sealing member and the thermally expansive heat insulator are poor in the dura- 
bility to heat in the regeneration and repetition of oscillation generated from an internal-combustion engine. Therefore, 
the sealing member proceeds the degradation of volume shrinkage and strength to lower the sealing pioperfy, whUe the 
thermally expansive heat insuiato' ttEs a problem to rapidly lower the restoring force after volume ^ipanslon. 
55 Therefore, the above divided cerarric structural body has lost force for si4)porting a plurality of ceramic members 
constriuting this stnictural body, and decompiled and d^ersed by the pressure of the exhaust gas. Moreover, even If 
a reinforcing member Is ananged at an end fece at an outiet side of tfie gas, it difficult to prevent the degradation of 
the sealing member, and it is desired to irrqarote^e durabi% 
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Particular)/, in order to form a large-size divided ca^ic struclucal jbody, a larger r e^raint fcHice is required, the 
combination of the conventional non-adhesion seating member and thermally expansive heat insulator cannot deal with 
from the beginning, so that there is not obtained the structural body wit(^ncfing to practical use. 

Under the above circumstances, the inventors have previously proposed "EXHAUST GAS PURIFYING APPARA- 
TUS AND STRUCTURAL BODY THEREOF" with the ise of a seaDng member consisting of cetamic fber, silicon car^ 
bide powder and inorganic binder by improvirig the sealing member con^Hutlng the divided ciaramic structural body as 
means for overcoming the probienis inherent to the above conyentional technique (see Japanese Patent Ai^icalion 
No.5-20«42). 

According to this proposal, a plurality of ca'amic members are joined to each other through such a sealing rnember, 
so that it is possible to improve the durability of the divided ceramic structural body to a certain extent. 

However, the sealing member tends to easily cause migration (phenomenon of moving a binder with drying and 
removal of a solvent) when it is filled and cured between the mutual ceramic members. Therefore, the seal layer formed 
by curing the sealing member becomes brittle. 

That is. fhe inorganic binder constituting the atxive sealing member acts to firmly join the ceramic member to the 
seal layer and to join an intersect point of three-dimensionaily crossed ceramic fibers as an important element for devel- 
oping stress bufferbig furiction of the seal l^er. However, the inorganic binder moves from the inside of the seal layer 
to the joint face with the ceramic ment)er through the migrartlon produced in the course of diying and curing, whereifcgir 
the joint force at the intersect point is decreased, and hence the strength of the ceramic structural body Itself is lowered, 
so that the desired durability could not be satisfied. 

Furthermore, the silicon carbide powder constituting the sealing member also moves with the above migration to 
bring about the lowering and nonuniformity of thermal conductivity, which results in the lowering of the regeneration effi- 
ciency of the ceramic structural body 

On the contrary, there is considered a method of improving the durability of the structural body by controlling the 
migration. However, this method takee a long time for drying and curing the seaOng member ant urxlesiratjly degrades 
theproductiyity. 

As mentioned above, the conventional divided ceramic structural body still leavee room for improvement with 
r^ecl to durability and the ni« as a ceramic structural body. 

The invent'oh is made for solving the above-described various problems inherent to the conventional technique, 

and its main object is to imptx)ve the durability of the ceramic structural body 

Another object of the invention is to improve material properties such as adhesion properties of a sealing member 
at room temperature and high temperature and the like. 

The other object of the invention is to improve the adhesion property and thermal conductivity of the sealing mem- 
ber at room temperature and high temperature while maintaining elasticity and heat resistance to thereby Simultane- 
ously improve both durability and regeneration efficiency of the diwded ceramic structural body. 

DISCLOSURE OF THE INVENTION 

The inventors have made further studio to realize the above objects. As a result, the inventors have found an 
invention having the construction menlibned bdow. 

That is, the invention lies in a ceramic structural t>ody comprising an assembly of plural united ceramic members 
each having a plurality of through-holes arranged side by side along a longitudinal direction, in which end faces at either 
side of these through-holes are closed in a checkered paitem so as to have a reverse relation of open and close 
between gas inlet side and gas outlet side and adjacent through-holes are permeable to each other through porous par^ 
tition walls, characterized in that a plurality of the ceramic members are integrally adhered by interposing a sealing 
member of an elastic material consteting of at Imst inorganic ffoens, an inorganic binder, an organic binder and inor- 
ganic particles and mutually borided three<fimensiohally intersected organic fibers and inorganic particles through the 
Inorganic binder and organic binder between the mutual cerarr«'c members. 

The seaivig member Is desirable to be an eteetic material fbnned by using ceramic fiber as the inorganic fiber, using 
colloidal sol as the inorganic binder, using polysaccharide as the organic binder, and using at lease one inorganic pow- 
der or whisker selected from carbides and nitrides as the inorganic particle, and mixing them each other. Particularly, 
the sealing member is desirable to be an elastic material formed by using at least one ceramic fhet selected from silica- 
alumina, mullite, alumina and silica as the inorganic fber, using at least one colloidal sol selected from silica sol and 
alumina sol as the inorganic binder, using at least one polysaccharide selected from polyvinyl alcohol, methyl cellulose, 
ethyl celluk^e and caitjoxymethyl cellulose es the organic binder and using at least one inorganic powder or whisker 
selected from silicon carbide, sincon n'rtride and boron nitride as the inorganic particle. More particularly, it is desirable 
to be ah elastic material consisting of sHicaialumina ceramic fiber, silica sOI, cariabxymethyl cellulose and silicon carbide 
powder. 

Concretely, the ^ocue sealing member is favorable to have the following cortposition. 
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(3) In the ceramtc fiber, it is doable that the content of sllica-aluminafitKr is 10^70 vvt%, preferably 10-40 wt%, 
more preferably 20-30 wt% as a solid content. Because, when the content is less than 1 0 wt%, the effect as an 
elastic body lowers, while when it exceeds 70 wt%, the thermal conductiyity lowers and also the effect as an elastic 
body lowers. 

5 0 In the csiloidal sol, it is desirable that the content of dlira sol is 1~30 vvt%, preferably 1~15 wt%, more preferably 
5-^9 wt% as a solid content. Because, when the content is less than 1 wt%, the adh^on strength lowers, while 
when it sa:ee(te 30 w^b, the thermal conductivity lowers. 

<S) In the polysia(»haride, it Is durable that the contsnt of caitiOxyniethyl cellulose is Q.1-5.0 wt%, prefeiabty 
0.2-1.0 wt%, more preferatily 0.4-0.6 wt% ^ a soHd corteitt. Because, v«hen th^ wt%, 
10 migration cannot be controlled, while when It esaxeds 5.0 wi%, the organic bMer is burnt out thermal hysteresis 
of high temperature, and the strength lowers. 

@ In the inorganic powder or whisker, it is desirable that the content of silicon caibide powder is 3-80 wt%, pref- 
erably 10-60 wt%, more preferably 20-40 wt% as a solid content. Because, when the content is less than 3 wt%, 
the thermal conductivity lowers, while when it exceeds 80 wt%, the adhesion strength at high temperature lowers. 

IS (§) In the ceramic f ber constituting the sealing member, the silica-alumina ceramic fiber is desirable to have a shot 
content of 1~t0 wi%, preferably 1~5 w|%, niore prefeiatriy 1-3 wt%, and a fiber length of 0.1-100 mm, preferably 
0.1-50 mro, more prefeiably 0.1 -20 mm. Because, when the shot portient is less than 1 wt%, the prpducSpn is dif- 
ficult while when the shot content exceeds 10 wt%, a wsdl of a member to be sealed (ceramic meniier) is dam^ 
aged. On tfie other hand, when the fber length is less than 0.1 mm, an elastic structuiBl body can not be formed, 

20 whUe when it exceeds 100 mm, the fiber becomes fluffy to make dispersion of the inorganic particles worse, and 
also the thickness of the sealing member cannot be made thin to bring about the lowering of thermal conductivity 
between the members to be sealed. 

© In the inorganic powder or whisker constituting the sealing member, it is desirable that the particle size of the 
silicon carbide powder is 0.01-100 |im, preferably 0.1-15 |im, more preferably 0.1-10 pm. Because, when the par- 
25 ticle size exceeds 1 00 lun, the adhesion force (strength) and thermal conductivity lower, while when it is less than 
0.01 |im, the cost t»comes undesirably high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a perspective view illustrating a filter for an exhaust gas purifying apparatus with the use of the ceramic 
sb'ucture body according to the invention. Fig. 2 Is a partially enlarged section view of the filter for the exhaust gas puri- 
fying apparatus witii the use of the ceramic structure body according to the invention. Fig. 3 is a perspective view of a 
ceramic member in the filter for the exhaust gas purifying apparatus according to the invention. Fig. 4 is a partially cut- 
away enlarged section view taken along a line A-A of Fig. 3. Fig. 5 is an enlarged section view taken along a line B-B 

35 of Fig. 4. Fig. 6 is a view illusb'ating a test for the measurement of adhesion strength. Fig. 7 is a view lllustiat'ng a test 
for the measurement of thermal conductivity. 

Mere, reference numeral 1 is a filter for an exhaust gas purifying apparatus, numerals 2 and 3 cerandc members, 
numeral 4 a sealing member, and numeral 5 a heat insiriator. 

40 BEST It^PE FDR CARRyiNQ OUT THE INVENTION 

An essential feature of the ceramic structural body according to the invention lias in a construcGbn of a s^ing 
member capable of integrally uniting a plurality of ceramic merrtbers. 

Concretely, ttiere is a first point of irrpwingttie durabilify of the ceranic structural body by entangling the inorganic 
us fibers and organic binder constituting the sealii^ member with each other to improve the uniformity of the structure and 
the joining property at a low temperature r^ion. That is, it is an e^oifial point that it is possSile to maintain the tlvee' 
dimensional bond of inorganic fibers and fiJEttion of inorganic particles to Inorganic fibers tiy adopting an organic binder 
capable of drying and curing at an early stage to oirftroi Une occun-ence of migration as seen in the coiivenfional sealing 
member. 

so Thus, the sealing member may be an elastic material having a uniform structure and excellent adhesion property, 
elasticity and sb'ength. As a result, the ceramic structural body formed by integrally uniting a plurality of ceramic mem- 
bers witii such sealing members has a sufficient adhesion strength wiUiout giving any restraint force from an external 
and can simultaneously liberate thermal stress. 

A second point lies in that the adhesion strength at a high temperature region can be maintained isy the entangling 

55 effect of file inorganic fibers and the inorganic binder constructing tiie sealii^ member. The reason is corvsidered due 
to the fact that the organic binder is calcined and i^moved at the high temperature region, but the inorganic btinder Is 
rendered into ceramic by heating, and ih^ ceramic epdsts in intersect points of ttie inorganic fibers and contributes to 
joining between ttie inorganic itoas and between the inorganic fiijer and the ceramic member. On tiie ottier hand, the 
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inorganic binder can hold the adhesion strength even at the kw temperature region through drying and heating. 
Therefore, the ceramic structural body having excellent adhesion stroigttis at low ten:^»rature region and high 

tenperature region can be formed by a synergistic action of the organic binder wifti the atiovs effect of entangling the 

ceramic fibers such as silica-alumina with the inorganic binder such as silica soL 
S A third point lies in that the inorganic particles are existent on the surface of the inorgtuiic fiber and the surface of 

the inorganic binder or ttie irnide thereof 1o inprove the themial conducth% of ttie ceiamic structural body. 

f^ailarly, kiorgainc particle such as nitride and cartHde can qon^derably Irapnive the thential cpnducfivity owng 

to a h'^ thermal cpnductivify property inherent to the nitride and carbida 

Therefbre. the sealing nramber containir^ the inorganic particles is excellent in the therraal conductivity and can 
JO effectively prevent the breakage of the ceramic structural body without catiang temperature peak phenomenon at the 

regeneration while filling gaps produced in the combination of plural ceramic members when the sealing member is 

used, for example, as a filter for an exhaust gas purifying apparatus. Moreover, the occurrence of cracks by heat cycle 

can be reduced, and the edge portion of the outer periphery of the filter can be heated in a relatively short time to 

innprovethe regeneraton efficiency. 
is The ceranft; structural body according to the inveition will be described in detail as follows. 

Wfien the aeiarric structural body is used as a fWer for an exhaust gas purifying apparatus, the sealing member 

constituting the structural body is necessary to have etasticity, th^mai oxiductivlty, joining property, strerigth and the 

like In addition to heat resistance. VVhen the dasticity Is excellent, even if thermal stress is aiiplied to the fitter heat^ 

ing, this thermal stress can surely be liberated. F^urther, whan the thermai conductivity is excellent, heat of a heating 
so element is immediately and evenly corKluded to the whole of the structural body, and the temperature difference in tiie 

eidiaust gas purifying apparatus is minimized. Moreover, when the joining property and strength are excellent, the 

adhesion property between the adjacent united ceramic members becomes excellent, and the durability of the ceramic 

structural body itself becomes excellent. 

The invention lies in that the construction of Vne sealing member exhibiting the above properties is an elastic struc- 
ss tural body formed by using the inorganic fibers, inorganic binder, organic binder and inorganic particles and mutually 

bonding the three^Bmensionally intersected inorgarnc fibers and Inorganic particles ttirough the 'morganic binder and 

organic binder. 

As the inorganic fiber, ttiere are sllica-alumlna ceranuc fiber, mulllta fiber, alumina fber and silica fiber. Particularly, 
the silica-alumina ceramic fiber is desirable because it is excellent In the elasticify and shows a function of absorbing 
30 thermal stress. 

As the inorganic binder, colloidal sol is desirable, which includes, for example, alumina sol and silica sol. Particu- 
larly, silica sol is desirable, which acts as an adhesive (inorganic binder). This silica sol is easily available and suitable 
as an adhesive at high temperature region because it Is easily changed into Si02 by firing, and is excellent in the insu- 
lating property. 

35 As the organic lender, a hydrophlBc orgartc high polymer is desirable, and particularly polysaccharide is more pref- 
erabla Concretely, there are polyvinyl alcohol, methyl cellulose, ethyl cellulose, carboi^ethyl cellulose and the like. 
Among them, carixnymethyl cellulose is particidarly desirable because it secures tiie fluidity at the time of assenting 
(conbibutes to improvement of wottabllity) and shows an excellent adhesion property at room temperature region. 
As the inorganic particle, inorganic iiHrUdes of carbide and/or nitride are desirable, such as silicon cait>ide, silicon 

40 nitride and boron nitride. These carbide and nitride are very large in the thermal conductivity and contrbuie to the 
improvement of the thermal conductivity by existing on the surface of ceramic fiber and the surface and inside of colloi- 
dal sol. For example, the thermal conductivity of silicon carbide is 0.19 cal/cm • sec • °C, and the thermal conductivity of 
Ijoron nitride is 0. 136 cal/cm • sec • °C, while the tiiermal conductivity of alumina is about 0.08 cal/cm • sec • °C, so that 
it is understood that the cartiide and nitride are particularly effective for improving the thermal conductivity. 

45 Arnong ttie inorganic partides of these carbide and nitride, silicon carbide is particularly optimum in view of the 
ttiermal conductivi^. Boron nitride is lower than silicon cartas in the affinity witti ceramic fiber. That is, silicon carbide 
possesses all of adh^ion property, heat resistance, water reslstonce and themial conducti\rity. 

/\n embodiment of using the ceramic structural t3ody according to the Invention in a filter fbr an exhaust gas purify- 
ing aii^aratus attached to a diesel engine will be descried In detail witti reference to Figs. 1 ~5 below. 

so Fig. 1 shows a filter 1 fbr an exhaust gas purifying apparatus using the ceramic structural body according to the 
invention, and F^g. 2 is a partially enlarged section view of tiie filter. In these figures, the filter 1 for the exhaust gas puri- 
fying apparatus is constructed by integrally adhering eight prismatic ceramic members 2 arKi four ceramic members 3 
of a right angle equilaterally triangle in section through sealing members 4 (1 .5-3.0 mm in thickness} of an elastic mate- 
rial interposed between the mutual members. 

sS Figs. 3-5 show the ceramic member 2 ccnistituting a part of the filter for the exhaust ^s purifying apparatus. In 
these figures, through-holes 2a <rf an approximately square shape In seetipn are r^ularly pierced in tiie ceramic mem- 
bsr 2. of a prismatic shape (33 mm x 33 mm x 150 mm) along ite axial direction. These through-lioles 2a are separated 
from each other with porous partition walls 2b of 0.3 mm in ttiickness. Either one end of exhaust gas inlet side and outiet 
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side of each of tiie through-holes 2a is s^ed with a sealing piece 2c of a porous sintered body in a ched«red pattern. 
Ps a rieajtt, c^ls CI , C2 are fbrmed so as to opei only to either one of ttie inlet side and outlet stde of the ceramic mem- 
ber 2. Moreover, an oxidation catalyst camprlsed of platinum element, ottier metal element or an oxide thereof rray be 
carried on the partition walls 2b of the cells CI , C2 because an ignition temperature of the particulate lowem by the car- 
rying. Moreover, the ceramic member 3 has the same construction as the ceramic member 2 exc^t that the cross sec- 
tion is right angle equilateral triangle. In case of the ceramic members 2, 3 constituting the filter 1 for the exhaust gas 
purifying apparatifi of this embodiment, ttiere are set a mean pore diameter to 10 pm, a porosity to 43%, a thickness 
of a ceH vvaH to 0.3 nm, and a ceH pitch to 1 .8 mn^ res|^^ 

In this enrbocEment, the filtv 1 for the exhaust gas purifyii^ apparatus havirig iiie aforementioned structure is pre- 
pared to conduct the ewaltiatidn of perlbnniances in the filter. 

(Eiemple 1) 

(1) 51.5 wt% of a-type silicon cari}ide powder and 22 wt% of p-type silicon carbide powder were wet mixed, and the 
resulting mixbire was added and kneaded with 6.5 wt% of an organic binder (methyl cellulose) and 20 wt% of water. 
Next, small amounts of a plasHdzer and a lubricant were added and kneaded, which was extrusion-molded to 
obtain a honeycomb green shaped body. 

(2) Next, this green shapedbody was dried isy using a microwave drier. Thereafter, through-holes 2a of the shaped 
tiodyvrare sealed with a pastefor lhefontiation of a sealing piece 2c rnade of a porous sintered body, and thai the 
paste for the sealing piece 2c was dried by using the drier again. After the dried body was degreased at 400''C, it 
was further fired In an argon atmosphere at 2200''C to obtain porois honeycomb ceranrdc members 2, 3. 

(3) A sealing member was prepared from a paste obtained by mixing and kneading 23.3 wt% of ceramic fiber (alu- 
mina silicate ceramic fiber, shot content: 3 wt%, fiber length: 0.1-100 mm), 30.2 wt% of silicon carbide powder of 
0.3 p.m in mean particle size, 7 wt% of silica sol (SiOa conversion amount of sol: 30%) as an inorganic tiinder, OJS 
wt% of catboxymethyl cellulose as an organic binder and 39 wt% of water. 

(4) The abovesealing meniser was filled between the mutual ceramic members 2, 3, dried and cured at 50~1 00°C 
X 1 hour to prepare a filter 1 integrally joining the ceramic members 2, 3 with the sealir^ member 4 as shown in Fig. 
1. 

Moreover, the above soling member could be dried and cured without causing migration. 
(Example 2) 

This example is fundamentally the same as Example 1 , but ttie following sealing member was used instead of that 
of Example 1. 

It was used by mixing and kneading 25 wt% of ceramic fiber (mullite fiber, shot content: 5 wt%, fiber length: 
0.1~100 mm), 30 wt% of silicon nitride powder of 1.0 \im in mean particle size, 7 wt% of alumina sol (conversion 
amount of alumina sol: 20%) as an inorganic binder, 0.5 wt% of polyvinyl alcohol as an organic binder and 37.5 wt% of 
alcohol. 

Ittoreover, the above sealing member oould be dried and cured without causing migration. 
(Example 3) 

This example is fundamentally the same as Example 1 , but the following sealing member was used instead of that 

of Example 1. 

It was used by mixing and kneading 23 wt% of cei^mic fiber (alumina fiber, shot content: 4 wl%, fiber length: 
0.1-100 mm), 35 wt% of boron nitride powder of 1 yon in mean particle size, 8 wt% of alumina sol (conversion amount 
of alumina sisl: 20%) as an inorganic binder O.iS wt% of ethyl cellulose as an organic binder and 3S.5 wt% of acetone. 

Moreover, the above sealing member could be dried and cured wHhout causing migration. 

(Comparative Example) 

This example is fundamentally the same as Example 1 , but the following conventional sealing member was used 
instead of the sealing member in E:@mple 1 and further an outermost peripheral portion of the filter 1 was covered with 
a heat Insulator (63 wl% of ceramic fiba', 7 wt% of a-sepiolite, 20 wt% of unexpended vermicuHte and 10 wt% of an 
organic binder). 

n was used in form of |»ste or sheet by mixing and kneading 44,2 wl% of cerantic fiber (aiumina-siiica fiber, shot 
content: 2.7 wt%, ftoer length: 30^100 mm), 13.3 wt% of siKca sol as an inorganic binder and 42.5 wt% of water. 
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Moreover, the above sealing member caused migration at the time of drying and curing. 
The evaluation of perfonmancss with respeiA to the filters 1 pr^jared in Examples 1-3 and Comparative Example 
was carried out by the follovring method. 

[Measurement of adhesion strength at initial stage and after heat cycle] 

As shown in Fig. 6, a test piece con-esponding to three ceramic members was cut from the filter 1 and a load was 
applied to a central ceramic member to measure a load causing the peeling. Moreover, since quick heating and quench- 
ing fnom RXHTi temperature to 9IM°C were anticipa^ n actual use, the test piece was sufcijected to a heat c^e test of 
room tenpeialure - 9Q0°C. 

Table i shows results measured on the adhesion strength at an initial stage and after heat cyde (after 1 00 cycles) 
between the mutual ceramic members 2, 3 constituting the filter 1 , Monover, the reason why the strength after imt 
cycle is improved is assumed due to the sintering adiion of silica by heaUng at 9^ 



Table 1 





Adhesion strength at ini- 
tial stage 


Acttieaon strength after 
heatt^le 


Example 1 


4.6lq/'cra2 


7.6l^cm2 


Examples 




5.3l^cm^ 


Examples 


4.3 kg/cm^ 


5.6kgA3n^ 


Comparative Example 1 


2.3 kg/cm? 


0,76 I^Aan^ 



[Measurement of thermal conductivity] 

As shown in Rg. 7, a test piece con'e^nding to four ceramk: memtiers was cut out and covered on its outer 
periphery with a heal insulalor and placed on a heater 6 to conduct heating for 20 minutes. A temperature difference 
b^ween T1 and T2 was meEsured. 

Table 2 shows results nneasured on the temperature difference between T1 and T2 ^own in Fig. 7 with respect to 
Examples 1 -^-S and Comparative Example. 



Table 2 





T1 ^T2 t^nperature differ- 
ence 


Example 1 


55-0 


Examples 


6S"C 


Examples 


70"G 


Comparative Exannple 


ISO-C 



As seen from the above results, the filter using the ceramic structural body acoMtling to the invention has consid^ 
erably high adhesion strength even at both high temperature and room temperature, and is excellent in the h^t cyde 
proper^, iso that n ms confirmed ttiat the durability as a filter is excelleht. 

And alsa this ceramic staictural body is excellent in the thermal conductivity, so that the occun'ence of peak tem- 
perature In the ceramic member located inside the filter can be reduced and also the temperature rising time of the 
ceramic structural body located at the edge portion can be shortened and hence the Improvement of the regeneration 
efficiency can simultaneously be realized. 

Moreover, the constructton of the filter 1 applying the ceramic structural fciody according to the invention is not lim- 
ited to those described in the abwe examples, and can be changed to the following construction. For exanple, 

(a) The number of combined ceramic members is not necessarily 1 2 as in the examples, but any optional number 
is possible. In this case, it is naturally po^ble to properly combine ceramic members fiaving different sizes, forms 
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iand the like. Moreover, the adaption of the construction made t>y combining plural ceramic merrtiers is particulariy 
advantageous in the manufacture of a fflter for a large-sized exiiaust gas purflyii^ apparatus. 

(b) The filter 1 of the above examples can be grasped to be at a state of dividing the so-called one large filter into 
the plural parts along the anal direction. Therefore, there are considered, for example, the state of dividing the filter 
into a doughnut, the state of dividing the filter in a direction perpendicular to the axial direction and the like. 

(c) It is naturally possible to adopt not only the honeyconti-shaped ceramic members 2, 3 as shown in the above 
examples but also three-dimensional network structure, foam structure, noodle structure, fiber structure and the 
like. Moreover, the material for the ceranvc members 2, 3 may natural^ be sheeted from any other ttian silicon car- 
bide, 

(d) In Case of cpnstai^ng thefBter 1, a hmter may tie ananged betM^en the ceramic membeis 2, 3. In tics case, 
the heato- is not limited to be a meiallic wire. That is, the heater may be prepared a melhod such iffi metal met- 
allizing, printing of conductor paste, sputtering or the like. 

Although the above examples are described with respect to the case of applying the ceramic structural body 
according to the invention to the filter for an exhaust gas purifying apparatus attached to the diesel engine, this ceramic 
structural body can be used, for exanfile, as a heat exchanger member or a filter for filtering high temperature fluid or 
high temperature vapor in addition to ttie filter for the exhaust gas purifying apparatus. 

INDUSTRIAL APPLICABILITY 

As mentioned above, the ceramic structuial body according Id the inverA'on is excellent in the adhesion strength 
regardless of temperature, and further excellent in thethermal conductivity, so that if it is applied to af ater fbr an exhaust 
gas purifying apparatus, it is possBsle to realize the shortening of regeneration time arid the improyement of regenera- 
tion efficiency and durability. 

Claims 

1 . A ceramic structural body comprising an a^embly of plural united ceramic member; each having a plurality of 
tftfpugh-hol« arrariged side 1^ side along a lorigitudinal direction, in which end faces at either side of these 
through-holes are closed in a ciiectered pattern so as to have a reverse relatton of open and close between gas 
Inlet side and gas outlet side and adjacent through-holes are permeable to each other through porous partitfon 
walls, characterized in that a plurality of the ceramic members are integrally adhered by interposing a sealing mem- 
t>er of an elastic material consisting of at least inorganic fibers, an inorganic binder, an organic binder and inorganic 
particles and mutually bonded three-dimensionally intersected organic fibers and inorganic particles through the 
inorganic binder and organic binder between the mutual ceramic members. 

2. A ceramic structural body according to claim 1 , wherein the sealing member is an elastic material otitained by using 
a ceramic fiber as the inorganic fiber, a colfoidal sol as the inorganic binder, a polysaccharide as the organic binder, 
and at least one inorganic powder or whisker selected from a cartiide and a nitride as the inorganic particle, and 
mixing them wHh each other. 

3. A ceramic structural body according to daim 2, v^erein the ceramk: fiber is at least one selected from siltoa'^u- 
mina, mullite, alumina and silica 

4. A ceramic structural body according to claim 2. wherein the colloidal sol is at lease one selected liroiti s3foa sol and 
alumina sol. 

5. A ceramic structural body according to daim 2, wfierein the polysaccharide is at least one selected from polyvinyl 
alcohol, methyl cellufcise, ethyl cellulose and carboxymethyi cellulose. 

6. A ceramic structural body according to daim 2, wherein at least one inorganic powder or whisker selected from the 
carbide and the nitride is at least one selected from silicon carbide, siltoon nitride and boron nitrKle. 

7. A ceramic structural body according to claim 2, wherein the sealing member consists of silica-alumina ceramic 
fiber, silica sol, carboxymethyi cellulose and silicon carbide powder. 

8. A ceramic structural body according to daim 7, wherein the sealing member conasts of 1 0-70 wt% of silica-alu- 
mina ceramic fber, 1 -^30 vttV> Of silica sol, 0.1 -5.0 wt% of caitxxcymethyl cellulose and 3-80 wt% of silicon carbide 
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powder as a soKd content, 

9. A ceramic structural body according to claim 7. wherein the alica-aluniina ceramic f foer has a shot content of 1-10 

wt% and a fiber length of 1 ~ 1 00 mm. 

■5 

10. A ceramic structural body accradir^ to claim 7, wheran the silicon cart3ide powder hi^ a particle size of 0.01-100 
jirh. 
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Fig. i 
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Figf, 2 
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fig. 3 
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fig. 4 
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Fig. 6 
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